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M ^7-lSl-ZL, ^l^o] dH^I^-lr ^r^o. ^Aj-^o] a] 
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t^l! ^141 E4 -*]J:# 5)$: H]Hsfl H (Ref ramer for aligning a 

digital hierarchy E4 signal) 
[5L^ ^] 

51 lafe E4 ^Bll^ 7^% sfl€^r 51*1 S)-^ S.*?! . 

£ lb^ 197fl^ E4 tfl °}&\( 17. 408Mbps )# nf-^-^-^ Ssfl^ sfl 

£ lc^ E4 ^Sl]^^ X\ 4^ ^#^r 3^.5.. 

£ ld^r ^ 51IE3H1- £4 Stifle #^ ^Hfl# j± 

oj^fe 51^. 

51 2^ #^1 n}^. E4 3Me| = iifl<g<3 ^t-g- 3^ e|^5)M^ 1: 
51 3a ^ 51 22} SS^^M ^Ml l-Jj-S.. 

51 3bfe 51 3a^l ^ *\] °] B\ 6)] cfl^j- J^^fe 1]} o] -g- . 

£ 4^ £ 2^1 = e)l<3 Ajsj-^ 2:71 & 7]-^- Ell: ^ ^ ^ nil 

51 5^ 51 2^1 Sell<a ^1 £3-^-3) ^^H^H tfl^: 31 1€ #^HHe1 
* ^^S>7l fl^ 51^. 

51 6^ ^- t^°ll 4*B^ E4 ^1 dl^Bl «Bj]<g^ -g-Alofl ^ 




100,610,611,612,613: 

110: <g^Jf 120: ^5ll 0 J £#Jf 

130: S71 & 140: 
150: JEL5)]°J ^ 

^ ji^ ^ ^ijl ^tb ^ ^^i ^ # 

^°1 &°1 ^-2.3^ #^°1 Si#^l£ It^jI, nl^l ^ w^-Ajol 7 fl# ^^fl 

^ 3^ ^ tfl^^ ^7> W^K^l^ll:)^ *M 7>^§Vi, £ ^ofl ol<g- 
71^1 &o*l, ^ ti^o} ^^ol ^*J*)-JL, ijJ-S) ^-A], ft*} i^-foi -g- 
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«*1|iMfe ^1313 i^cfl, ^-oj?}!, ^ ^ 

^xi ^s^-g-^^^ ^7}^K^^A^7} ^^*V ^-d]ai ^ DS-l-DS-4 

31^ ^IMS. o]S. t^tsI #«i<L> ^71^1 C]*]i§ 

^^71 ifl«fl -fi^f ^a). t]X|6| ^ifl 

DS- 1(1. 544Mbps), DS- 1C( 3. 152Mbps) , DS-2(6.312Mbps) , DS-3 (44. 736Mbps ) , 
DS-4E( 139. 264Mbps), DS-5E(564. 992Mbps) -f-°.S ^^cf. -fHM -fr*Hf-7H 
^lt DS-1E, DS-2E, DS-3E, DS-4E, DS-5E ^^^f. nfl ^oj|Al^ 

^f^fe ^}^-7]^^^ «] E^cq ^71 (bit-stuffing)^] 
(positive justification)^! &?]$\r -fi 1 ^. 

^7^ t^lH T^(SDH)^ oj^C^l^], -fi-3^)^ ^ 
91 7>^S>^^- f}- ^^i£(NNI; Net work Node Interface) &^°] 

i=h SDHfe ^-oHl^l- JO-S^ % ^^-(SONET; Synchronous Optical 

NETwork) ^ ' -fi-S.jq<H ^-g-S]7]£ S}u|-, 7^ ^tt^m 55fl<a 

oil rfdb x}°}7\ 

SDHfe 9BX270 ^3l<3 ^2:^- 155.520Mbps ^ E-g-o] ^7]^ ^ 3.^ 
(Synchronous Transfer Module) STM-l^l^ll- 7l£-.o^., STM-1 ^ej]^ n^H 
3HM*1 STM-n -ti^S. ^^x}. STM-n ^iJi^r STM-1 ^1 155.520Mbps alE^-o^ 

n7fl w>o]E ja^i c^$-(BIM; Byte Interleaved Multiplexing)^^] ^Efllh 
^ n °1 1, 4, 16, 64 91 ^-f, °H1 #-g-*rfe- ti l M# 155.520, 
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622.080, 2,488.320, 9,953.280 Mbps -f-o]4. 

SDH ^lil^r ^ -frU^ DS-1, DS2, DS-3, DS-4E, DS-3E, 

DS-2E, DS-1E Tflfl ^-ir-i: STM-n^S. afl^M^fe cf^s]- J^a)-, zl aVcfl 

^f^f ^r*3OT-. °]^& SDH1- o]^.^. ^ #t»l#£r ^^Hl 

^^^ojjy, A>-g-^>s.-^-Bl rf^ A}--g-7}^l ale _£-ff~§^ ^ ^-ofl§ #a]%v ^ 
Slfe- £3 3: ^ ^>u|e]- i.^*flE. 7]^ ^ ^ fl-<$ efl^l- 

^olB] A]^ A]^^ 7 >^ ^ ojl^-. Ofl^- l-O^, iL^o) A] 

-2.^-* a}^ ^H<?1 a]^^o) ov^s}.^- ^Aj-Ai?i7i ^ ^-ai7> _a.^p- 

ik^Sr E4 ^3]^ ^1 -Si* °l-§-S>^ -f-^^*!- ^]^-^ir 7>x1ji 

E4 = efl<3 cllo|Bl# S5)l<a A^ofl ^S^, ^Aj-^ol Al^ 
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1 +±3L°]} $m E-Q)^ 4^ ^ E4 ^5: c-jio]Ei# *]e]sH^ ci*m 

71 ^A> 2:A}SH Al^-g- ^#e>fe #7l ^511 ^ Aja^ £ 

# -tlS. &M1 c|lolE| ^ol Zj- ^-foll tfl^fl ^>S>7l ^ 

Aljrofl ^^S>C^ #71 Z\ ^^«>J1, n 4^ €2fl <^ tflolEl^^- 

b] Jfa}^ ^oi^j^ *fl 71*1*1 ^all<a ell ojE-ll- ^511^3 3^ 

E4(DS-4E)(139.264Mbps)-tl5:# ^ 2l§}-^ e|=slH# 3Hi}. 

^*1, £ la tfl^l £ Id* t^sM, £ E4 Sefl^ 



£ la^M. E4 Sefl^Sl a]^Q n^Sr, ITU-T ^2: G.751«fl 
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£o], "11111010000"^ 127H alM-i- A>-g-gJ-cf. ^5L, <>l i27fl^ afl^^-, 
=£33 fl-*H] o]*j) ^s)^ ufl, £ lb^Ai^- ^o], 1971]^ E4 tgl cflo]El 
(17. 408Mbps )^ 27)1^ ZL#-g; o] zi 87fla) :±f-(2tJ}ol E= 16 ti] e )-g- 5. 

lc^l E4 ^5)1^^1 Al^HS ^# ^5.^1 ^4*1^, =L =L^£\ 127fl ajM^o] 
"11111010000"^: ^sr>^, J£ lc #^4^ 'Sh 0 "!'!- SKu, ' *M ' tjfl 

^ ^ «1M7> I£S^J^ Al^ol ^ojcf. ^ ld i=. ^ 

E^]( 8 tllE)^.^^^ T3fl o] B\ 7} E^^H* ^-4*V E4 S5)l<y<>1 ^Bflfe tijEA] 

FA, 00, F9, FA,-- &°] £M°> fVrf. 

a] 3-3^ =l ^*f| 1-^^.^ 51-- 

*M£1# *fl?H^ *7]7> «fe sWBm-i: ^ ^ 

£ 2fe t^ofl 4^ E4 *gl BflolBj ^511^2] Xl^^-g; ^ Hl^Sll^l^ 
1-^51 ^q-. £2<*1H, B1S51H(100)^ ^-^(llO), *£5)1°J ^#^(120), 

^71^ ^^(130), 7>£eUl40), Sell<y ^1 ^^^-(150)^. ^^4. ^ t 2 ^ 
^ttt el i7 M uj-ojE ^-ejoil o^fl . ^-f-fe VHDL<*H£j- ^ 

= 97fl£] HMeKB9)-I- A oM 31 ^^-¥-(150)^- *fl 
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i^r ^^^(110)fe ^-71 ^1 ^^(12«1e :" 11111010000" )S 

ell<g 5fl^(B19)oll ^#^(120)3. 

S3]<3 3#^(120)fe, £ lb, lcollA^ ^o], S5ll<a Alaj-^ 

3# ^€(B19)-i- ^. ^sj-s. a] 3-3 Aljr ^(DETEC)^- #^ 
S>J7, oil- 2-7}tt 41^(130)^ ^1^-W. 

^?}& ^^^(130)^.^-71 ^# ^si^(DECTEC)^ 

?V*B](140)-i- t^I^M ^ SH°l-lr ^(CNTJENA)* 

^Bl(140)fe #7] °J^oll- <a3L(CNT_ENA)<*l) 4^ i^sl ^ 

7l^(INIT)^-Bl 7>£-^-g: ^l^sl-^ zl ^(CNT_INIT)# =iSfl«g 31 €^^f 

(150)3. >fl-^tb^-. 

31 ^3^(150)^ #71 ^5)1^ ^#^-(120)^1 3# Ai^r 5t 

(DETEC) ^ #7] 7>^-Bj( 140)^1 7>^e ^(CNT_INIT)<^1 ttf^i , #7l ^^-f-(110) 
3.^3 ^1 C-llolBl(B9)# cflolBl^. 7fl7^>Jl 3M HH^I 

( 0_REFR_DATA ) -=k #^<4. 

°1*K £ 2^1 z| ^--g-i- 51 3a tfl*l £ 5# 

51 3a £ 2B\ Jfo) ^-^olji, £ 3bfe £ 3a^l <^ ^ c-ll o] ^ ofl 

£ 3a# ^S^, ^(110)3= 17Mbps E4 *g 1 cfl ©1 B] ( I_DATA[7:0] )€- «> 
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^V^JUsL a[7:0], b[7:0], c[7:0], d[7:0], e[7:0], f[7:0], g[7:0], 
h[7:0], i[7:0]^ ^eflS 97fl£] ^ *IH&|(B9)» *fll-M-(lll)-§- 

-*f-g-ar S^-^. nflJgJf-g.^ 17Mbps E4 1 ^o]^(i_DATA[7:0])# «> 

°lJE 3«1M 7 *>-8-«H cflol^-l- 

^>^o.S. a[7:0], b[7:0], c[7:0], d[7:0], e[7:0], f[7:0], g[7:0], 
h[7:0]^ ^Bfl^ 87ll^ 3H^# #^S>fe A}2 ^{ 112)32]-, ^121-^- 

(112) 3 dt^3 oj-e}- 19 ^ nfl^Al^ 3^1-^- nfl3g 

(113) 3", #7] nfl^(113)3 3ZL#^: #^§>^ ^^^-(114)^. ^ 

#7] 11-^(111)3 #^ ^<>lB](B9)fe SSll^ ^1 £3^(150)3. 

°}7H, *fl 1«-(111)3 8^>*B|^ • #7]-£|^ 

'a[7:0]'-f-B| 'h[7:0]'^l7> #^3^, 8?bg:33 &°] 'lll'^JI 7fl 

'*M'7> ^ °fl 9*£*l] #^ 'i^O]^} #^£]£^- ®t\. m ^, 51 3b°fM3" 

^^JL, 9#*n ^ 'i[7:oj'7> ^ =^3 s> 

<3^f3-£-^- ^#§>J1 2:A>s->7l ^^-o]cf. 



9 



#71 sfl^ nfl^^oflAl, #71 ^ #^^87fl^ 01 o] E| ( • a [7:0] ' *f-&\ 

'h[7:0])(64tim)^Bl «iifl<g a]*}-^ ^#§>7l £a> sfl^-Sr 

*fl^-*?-(113HHfe 87fl5l dl olEl(64tilE)^ ^i^S. 4 19«1-§L!- ^fe ^llZL 

-f-(Dl~D5), *fl2n-i-(D6~D10), *fl3Hl-(Dll~D15)(# 57^1^)0.^. ^xi^jil, ^ 
-^(lUHH^r 3alM M ^ n ^>^tflS. #^1}. 

^MIUSI nfl^^ajA, ^1^-e.oI, ^|mi-(Dl-D5) ^Hm(B19)<>l 
Dl[4:0], D2[2:0], D3[4:0], D4[2:0], D5[2:0]AS. nfl , <§- f 7 HAl 

Dl[4:0]^r a[7:3]S.^-Bi, D2[2:0]£r a^Ol^fsl, D3[4:0]£r b[7:3]S-?-el . 
D4[2:01^ b[2:0]S.-?-B| f D5[2:0]fe c[7:5]S.^-B] ^^^tf. ^MolM ^ 1 

3-1-51 Dl[4:0]£- b[4:0]^Bl , D2[2:0]£r b[7:5]S.^-E| , D3[4:0]£r c[4:0]5.-f 
E} ( D4[2:0]^ c[7:5]S.^-Bl , D5[2:0]fe d[2:0]3^£l ^^^tf. 

°l%^r ^^S>7ll 3^, ^71 -^ov o^^ 64 tilE^ 57 ^ 

Mf ^a}s}t11 ^ 3*13*1 77111- iff cf-g- ^7H1A1 av 

#7l ^511^ A] 2}-^ ^#-*f(l20)^r #71 <g ^^-(110)51 19^ E 

(Dl[4:0], D2[2:0], D3[4:0], D4[2:0], D5[2:0])# ^£-5. t£o}*\ , 

<9 3^ ^lJ:(Frame Alignment)( ,, 111110100000")# 3#^r nfl*Ml , 5. la £ 

Id ^-o. aI^ 7^%. ^^t}. ■ =Sfl«g^ A] 

^o] ^#£171 ^Slfe SL^r 8tilS7> A^^ol ^ ^ o^cf. d]-^: a | 
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31^ -fi-*l*l-7fl $±t±. ^7} "111110100000" ^#<^1 f^A^r <>1 *1 

E]7> AISCAlarm Indication Signal)<3*l <^}\l^}t ^^7) nfl^l ^J3l§}4-. 

5.^*9 ^#-^(120)# ^Sfl H5ll<y ^2L(FA)(" 111110100000")* 

«a^«lS £-*H *W n^r ^#(DETEC[7:0]) 5. 4^ tfl 

^sq^tfig DETEC[7:0]=" 10000000", 6^^^^^-^ ^sq^i}^ 
DETEC[7:0]=" 1000000", 5«i*H ^s)^^ DETEC[7 :0]=" 100000" , 4«1*IM 
e^-eI ^^sj^cfig DETEC[7:0]=" 10000", . 3*fl*l|«l =Jf £| <g^sq$c|-iS 
DETEC[7:0]="1000", 2»]*fltilM-!f DETEC[7:0]="100" , Hd*fl«lHJf e] 

^^ISWS DETEC[7:0]="10", 0^i^«lS^-B| DETEC[7:0]="1"S. # 

^^^-5- DETEC[7:0]^l^fe ^7} &>g^-?-(130) ^ ^31 °J 3 € 

^^(150)1- ^-g^l^r oj^o]^- ^1^€4. 

2:71 & ^^-f-(130)^ a!^^ 120)^ ^#^1^(DETEC[7:0])» 

^-£§>7] Aflsf ?>*El(?>*Bi-¥-(140))^ 2:7l^(INTI[3:0])^r ^^«H^. 

7] ^*3r <£M1°1-|:(CNT-ENA) #^^4. ^#^1J:(DETEC[7:0]H1 -S3 
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DETEC [7:0]=" 10000000 " °1 ^ INIT[3:0]£r "l'^D^Jl, DETEC[7:0]=" 1000000" 
INIT[3:0]£r "10"(2Hji, DETEC[7:0]=" 100000" INIT[3:0]^r "ll"(3)°"|Jl, 

DETEC[7 :0]=" 10000" INIT[3:0]^r "100"(4)c>l Jl,DETEC[7:0]= ,, 1000"^] i a 

INIT[3:0]^r "101"(5)olJl ( DETEC[7:0]= "lOO"^ INIT[3:0]^r "110"(6) 

°}JL, DETEC[7:0]="10"^l i a INIT[3:0]£r "lll"(7)ol jL, DETEC[7:0]= "l"ol^ 
INIT[3:0]^r "1000"(8)olcf. =lz)3L, A ^}^°) ^7]<% a^^jzj. 

£N°1^:(CNT_ENA) ^}^^ 'S>°rs. ^3^5^ ZLS>\ # 

o}M- Ai3L(CNT_ENA)ofl #7l ^7] SKINU)^ ^bg^-g- a] 

^ 3KCNT_INIT[3:0])^, S. 4^ Efloj^-ofl i^-e]-^ , *\] 

^€ 2:71 St-f-El A]*J-*H "111" (8)^1 ^^§>J1 CfAl »1"(1)^-El 1^! ^7>S>^ 

Ai ^^^s. ?>£-^<&i}. ^-71 &(CNT_INIT[3:0])£- 31 ^^^(150)3. 

SB11<3 31 ^^^(150)^ ^7] SBll^ A]3J-^ 3#-»H 120)3 3# ^ 5t 

(DETEC) °11 2)n Mil = efl<g°] a] a] e^. <£o>iflji ^ a o v 7 ] 

140)3 &(CNT_INIT)<>1) n*eM, <^ Jf (no)^-f-El ^ 

^1 cflolB|(B9: a,b,c,d,e,f,g,h,i)^ £ 
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1(0_REFR_DATA[7:0])-§- 

^# 413: &(DETEC)<>1 "10000000", "1000000", "100000", 
"10000", "1000", "100", "10", "l"°]<q<>\ ^-fofl, cflolEj 

( 0_REFR_DATA [ 7 : 0 ] ) fe- "0"-£- ^fe^-. 

°1*T|, ^ 87H ^-fofl cfl*V ^ 

(150)5] #^ nil ol El ^Efl* 5L 5» %^\°\ ^tl^. 

£ 5^1^1, (a)fe DETEC [7:0]=" 10000000 " °1 jI CNT_INIT[3:0]£r "1"(1)°J ^ 



h[7:0],i[7:0] w}o]e #36fl t^g). a [7:0]-f-Bl ^^>^o.S. 0_REFR_DATA [7:0] 

(b) fe DETEC[7:0]=" 1000000" olJl CNT_INIT[3:0]^ "10"(2)°J ^-f , % 
tilM* ti]£]ZL, ^ alJEL-fEl ^Itfl^- §1-4^ 4°lSt ##<>H 8«m 

(c) ^r DETEC [7:0]=" 100000 "°}JL CNT_INIT[3:0]£r "ll'^S)^ ^-f , ¥ 

(d) fe DETEC[7:0]="10000"°1 Jl CNT_INIT[3:0]£r "100"(4)°J , ^1 

u]^ZL, 

(e) ^r DETEC[7:0]="1000"°l:n. CNT_INIT[3:0]£r "101"(5)°J ^-f , Ml a]Ef 

ti]5]ZL, 



o 

"T" , 



cIMEl a[7:0],b[7:0],c[7:0],d[7:0],e[7:0],f[7:0],g[7:0], 
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(f) fe DETEC[7:0]="100"o]ji CNT_INIT[3:0]^r "110"(6)$1 ^-f, 4^ «1« 

(g) fe DETEC[7:0]= ,, 10"olja CNT_INIT[3:0]£r "111"(7)°] , 

(h) fe DETEC[7:0]= "l'^lJl CNT_INIT[3:0]£: "1000" (8)^1 ^-f , tf]J=# 

(b) vflx] (hHH sfl^ till ^nVig.-g- ^e] fe ^ iL^s) A]^^ #Q if- 
<$X\ 21^1 A] oil *Mlfe 10= Bll ^ ^|<>1E|7> *fl*H -§-71 7} ^ # 

£ 3a^ <*IHHH =511^ 'geM^CFAM e [3:0]^- f [7:0]^l^i €^11^8: 
^#^T ZL nflo} DETEC[7:0]="1000"^1 £)ZL, INIT[3:0]="101"°1 J^JL, 

CNT_INIT[3:0]£r ^3! ^ «i^fl #^o.3.-»fE) ^V^o.^., "0101,0110,0111, 
1000,0001,0010,0011,0100,0101, ••■"■£ Vi^-W. =L2)5L. £ 5^ (eHH^ ^-o] 

7} 3} #3*1 ^Efl^ JEE5|]<3 C-flolBH- #^S>7)1 ^Cf. 

, ^^^.S. -^7]7> ^ 139.264Mbps HHe)^ ^-f lHlm# ^ 
M-H^l alM-iro] a.- ^1)7^^ #o]^. ^ oiA^ al^^o^ji, ^7l 7> ^x] 

^ ^sl ^r^Vfe 2] = si) *K l00)ol) S)^, = iif|«g A).a|- 

14 



%°}^JL dHB]# nfl^Al^ ^^.^^r A}^ 

ofi *H?m ^ sitf. nj.<a, 3:E5iH-i- J§-z}*\ <8 ^ <>1 3 7> ZLtflS ^ &) ^ 

SJsL cjo] ^O.^ ^^-0_5.*|, 4*r7fl3 STM-n ^SiM: *^H1 

^3^: *t- 9X^. «fl?itH, 4 *fl^ E4 ^, STM- 1#( 155. 520Mbps )^1Jl* -g-*H 

^ STM-4 ( 622Mbps ) , STM-16(2.5Gbps) , ^ STM-64(10Gbps)^) *| s| gsm- ^ 

5. 6* , a. ^(600)£r 4« E4 ^ Ssfl^^ ^fl^^ -g- 

*H ^r*|sRr 47flSl e}=5lH(610), e]l£5lH (611) , (612) , 3 = 3H 

(613)# ^p-al^-cf. z]- slselH (610,611,612,613)^ £ 2^1 £r sJS.(100)^ -^H 
#3. ^xfr ^%t\. ^, ^^^^c-11olEl(l_CHi_DATA[7:0])l- 

^ ^o]e]# *fl7H^ o.ig_*] t 31 #3*1 #3 clMEK0_CHiJDATA[7:0])# 

£ t^£r ^Hl*^ ^^^l-oll ^]^fl 

#i*i<4 ^-?hi a^tf. 
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*\ ^^OlolEll;^ S5))^ w o >^ # Ai^ , ^#3*1 +±3L 

ASICCApplication Specific IC)^ ^^£1 *r#*8 2.5G SDH #tiH] A]~g- 

^>¥§H, ^-nl -fi-igo] E4( 139. 264Mbps) ^1JL» ^>-g-§>^ 4^5] £^ ^ ^v}6\) 

S <^e] ^fl^oi ^X|ofl 622Mbps -g- E4 a] jr tf^- SS]- 

a}o_^ ^-g-^t *r ^4. £1K ^ 622Mbps ^*H1 E47> ^-g-^q-^l 
4^ E4 ii:EL(4^Hl IrO^o)^ sq^efl^f ^ *V ^olln}. ^S}-a) A}-g-^ ^ 
°X 7)1^1 ^-5} -*f#cq ^^^j. ufl*]^ -g-ol5r>j7 ii^o) A> o]^^ ^ 

4 ^ 49 # ^7}5L ^# ^ &t}. z^s} ^mc. YHDL 
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^2]^ H5|] 0 J AiJioll <^fl I£e11^ ^ E4 ^ tfl 

Ir^-SL^ E4 t-lHBl N+I7fl^ ^ ^ clHBiS 

1- l^Sl-JL, A ^ €2fl O] B] n_V^ ^7^] 

^ ^1^1 S5)l<y 1311 ol EH- ^1 ^ iMfe ^ 

2] 

*fl 1 Si^^l , ^"71 ^# ^#£r, 

?}£-B|£f -*l*LJ=5ll*l^£]# #o^ fe E4 Aljr^. Aln^A]^ N+I7fl 

^-7] ZjA> S})^^- #71 ^5]l<a ^ ^o]sq- -§-<g*l- ^ol7> £ 
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3] 

^1 l 1M1 ^-71 ^% 

4] 

^i i ihi xi^^i , ^-7i °m ^% 

^7}6\)X) N+l#*1) ^1 Cl)olEl7> CM- ^7] <>1H ^ 

5] 

^1 1 91°]*), ^7] ^14^ 3# 

<^ ^# ^£i\ ^1-71 ^Af S^^g- <g^^ ^7] ;go)^ 

3l<3 ^1 ^Ml, A]3j-^ JZf^g^- ^^0.5. ^*>JI, ^ 

Al^o] ^#5^, 2]^o]i} ^<£o] £ ^S7> gife ^ ZL ^ 7\}4=- ^ $ 

6] 



18 



(DETEC) ^IS. ^ A^- afrfe t^ig 3]^ E4 *±$L9 ^!§>7l 

W 3 5. SIM. 
7] 

(DETEC) ^IJl &-g- S>7l^ ^^s]^ ^J-g; ^-^A^ §Kr E4 

Mr ^1§>71 2l=SflH. 

7«i^al e«-b] <^^ij^^ DETEC=" 10000000", 

6«i^tilE«-B] ^sq&x}^ DETEC=" 1000000", 

5«i^lti]S^-Bl ^sq^WS DETEC=" 100000", 

4«l^)alE«.E] <y^£)^^ DETEC=" 10000", 

3«i^al «a^S|Si^ DETEC="1000", 

2«i^til^-f-Bl «g^£)&t}T£ DETEC="100", 

l^^jjtil e ifE^ <a^s)^^-ig DETEC="10", 

0 «i^alE«.Bl ^SjS^ DETEC="1". 
8] 

Aj-71 =LB)1<3 Alaj-^ 7£% ^t£<z\ a]J:(DETEC)# *£o>, ^511^ 
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#(CNT_ENA) #^aHr 2,7} & ^^-f-* ^c^°-5L v}±= 

9] 

(CNT_ENA) ^J5:^ §>7l^ ^o] ^sq^ ^J-g- ^-^^^ t^lt 31 £| E4 ^Jl 

i ) DETEC=" 10000000" °1 ^ INIT£- "1"(1), 

ii) DETEC=" 1000000" °1 ^ INIT^r "10" (2), 

iii) DETEC=" 100000" INIT^r "11"(3), 

iv) DETEC=" 10000" °1 ^ INIT^r "100" (4), 

v) DETEC="1000"^l i a INIT£- "101"(5), 

vi) DETEC^'lOO"^ INIT^r "110" (6), 

vii) DETEC="10"ol^ INIT^r "111" (7), 

viii) DETEC="1"^1^ INIT^r "1000" (8). 

4 V 7l ( i ) lfl*l (viii)^l ^ ^-fofl cflsfl Aj-7] o]oflol^-(CNT_ENA) 
[3^8- 101 
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7> cllolBlol^# 7j^S>^ ^7>S i^H, 

^r^, #7} ^^(CNT_ENA)7> ^ nfl ^7} 

71SKINIT)^-^ 7>£-^-g: Al3)-^ t n #6fl nf^ ti^^o] t\]o]B\ 

^1 10 ^1 &°H,- -*7l =^|^3 31 ^ 

^-7] Al*J-;g ^#-*]JL ^(DETEC)oll s)«fl ^1 cflo]g)^ ^efloj 

°1 ^1*)-^ ^^ji, #71 7>£M #(CNT_INITH #.7l 

3*^ ^JlS 7^ E4 ^1*1-71 3= SIM. 
12] 

^1 10 , ^71 JEL5fl<y ^! ^3 ^^H^ 

BlE 4|7i^ fl-^j^ .§>7l^ ^o] ^S)^ ^-g- ^ c] 

*1H E4 ^Jil- ^!§>7l ^ e]«^|tH. 

i ) DETEC=" 10000000 " °1 JL CNT_INIT="1"<?] ^-f , H cfl 0 lE)fe- Tr*> 

ii) DETEC=" 1000000" °] Jl CNT_INIT="10" < ?1 ^-f , ^ «1e ^ t 

iii) DETEC=" 100000" °1 JL CNT_INIT="11"<?1 ^-f, ^ «lJ= ^ ^ , 

iv) DETEC=" 10000" °1 Jl CNT_INIT="100 ,,< ?1 ^-f , ^l7fl alS a} ^ . 
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v) DETEC="1000"°lul CNT_INIT="101 M< y i^fl u^. 

vi) DETEC="100"<=>lJl CNT_INIT="110' ,< a ^B^ti a} ei . 

vii) DETEC="10"°|JL CNT_INIT="111 ,,< ?] <^ 7 fl h]e . 

viii) DETEC= »l"<>lul CNT_INIT="1000 ,,< ?1 , ^#7fl u]e . 

^-71 -§^^ dl^El^^r, #7] ii) tfl^l viii)^ ^e|Ji \+ cf^- ti] e « 
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IS. la] 



1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


1 


1 


1 


1 


1 


0 


1 


0 


0 


0 


0 


0 



[5L lb] 

1 

2 

3 

4 1 
5 I 
6 ~| 

7 
8~1 



[51 lc] 



^^5)^ E4 DATA 
17.408Mbps 197fl 
J- — 
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1 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 



J 



3# 



Id] 




FA 



00 




F9 



FA 



E4 87fl 




DATA 






—/— 





FA(Hex)= lllllOlO(binary) 



[ii 2] 
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w 

I— I 

CO 



o tp pi a o 
en K 55 w m 

to ^ to ^ 
o o o o o 



• • ^ -<J "^q 

ooSoooooo 




3a] 
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3b] 
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3M£1(B9) 


1^7] 


2=^7] 


3^71 


a[7:0] 


11101100 


00101011 


10110011 


b[7:0] 


00110010 






c[7:0] 


01010101 






d[7:0] 


10101010 






e[7:0] 


00001111 






f[7:0] 


10100000 






g[7:0] 


00000000 






h[7:0] 


01100101 






i[7:0] 


00101011 


10110011 





ISL 4] 
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jtS. 

I'll 


nJL* *JL* *JL* frJM i-JL* ^Jm 
M I— 1 H H H 1— 1 t-H M 

pc pc s pc 




10000000 
01000000 
00100000 
00010000 
00001000 
00000100 
00000010 
00000001 




»-»ooooooo 

Oi— 'I— >00>— 'O 
O t— » O 1— ' O l— » O 1— » 


1—1 
CO 

o 


PC PC PC PC PC PC PC PC 
nm PC PC PC i * i PC PC PC 


1 


0001,0010,0011,0100,0101,0110,0111,1000,0001,0010.. 
0010,0011,0100,0101,0110,0111,1000,0001,0010,0011.. 
0011,0100,0101,0110,0111,1000,0001,0010,0011,0100.. 
0100,0101,0110,0111,1000,0001,0010,0011,0100,0101.. 
0101 , 0110 , 0111 , 1000 , 0001 , 0010 , 0011 , 0100 , 0101 , 0110 , 
0110, 0111 , 1000 , 0001 , 0010 , 0011 , 0100 , 0101 , 0110 , 0111 . . 
0111 , 1000 , 0001 , 0010 , 0011 , 0100 , 0101 , 0110 , 0111 , 1000 . . 
1000 , 0001 , 0010 , 0011 , 0100 , 0101 , 0110 , 0111 , 1000 , 0001 . . 


Ml, 

co ■«-' 
o ^ 



<600 



RST 
CLK17M 



I_CHUDATA[7:0] 



I_CH2J)ATA[7:0] 



I_CH3J)ATA[7:0] 



I_CH4J)ATA[7:0] 



1 



610 



1 



611 



1 



612 



613 




0_CH1JDATA[7:0] 



0_CH2J)ATA[7:0] 



0_CH3_DATA[7:0] 



0_CH4_DATA[7:0] 
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